Background: In sub-Saharan African countries, the chance of a child dying before the age of five years is high. The problem is similar in Ethiopia, but it shows a decrease over years. Methods: The 2000; 2005 and 2011 Ethiopian Demographic and Health Survey results were used for this work. The purpose of the study is to detect the pattern of under-five child mortality overtime. Indirect child mortality estimation technique is adapted to examine the under-five child mortality trend in Ethiopia. Results: From the result, it was possible to see the trend of under-five child mortality in Ethiopia. The under-five child mortality shows a decline in Ethiopia. Conclusion: From the study, it can be seen that there is a positive correlation between mother and child survival which is almost certain in any population. Therefore, this study shows the trend of under-five mortality in Ethiopia and decline over time.
Introduction
The risk of a child dying before reaching five years of age is highest in the WHO African Region which is about 7 times higher (90 per 1000 live births) than that in the WHO European Region (12 per 1000 live births) 1, 2 . Regardless of different strategies taken to reduce under-five mortality, the threat is highest for most of the sub-Saharan countries. The proportion is above 100 deaths per 1000 live births 3, 4 .
The current Demographic and Health Survey that was conducted in Ethiopia has wide coverage. The survey has different demographic, socio-economic and geographic variables which could help to indicate the means to reduce the possibility of child deaths. Currently, under-five child mortality cases have shown considerable decline in Ethiopia. There has been a progressive and consistent decline in all regions of Ethiopia. This has possibly been due to the consistent implementation of health interventions since 1960 5 . As indicated by various official sources, child mortality declined by 35 per cent in Ethiopia through the years. Similarly, in Ethiopia, infant and under-five children mortality has also declined by 21 per cent and 26 per cent respectively. Nevertheless, despite all those gains under-five rates of child death is still high in Ethiopia. Furthermore, crude death rates have also significantly dropped over the past ten years [6] [7] [8] [9] . As the record shows, infant and under-five mortality in Ethiopia has showed a sustained decrease over the past 25 years. But, in the last ten years there is a more pronounced reduction 8, 10 . Therefore, to identify socio-economic and demographic factors which affect child mortality, survival analysis has been used.
To find trends of under-five child mortality, direct or indirect methods of estimation can be used. In 1968, Brass and Coale developed indirect methods of estimation 11 . This method uses statistics on total numbers of children ever born and children alive or dead reported by women. This is categorized by age group to access under-five mortality. The level of under-five child mortality can be reflected by the proportion of dead children born to women by age. Similarly, under-five mortality can also be affected by the age distribution of child birth and the age distribution of child mortality 11, 12 .
Furthermore, the assessed probabilities of dying reveal the mortality rates that have occurred at a range of ages and dates. This can be achieved if mortality changed over time. Therefore, the probabilities of dying estimate can be found from different age groups of women. This estimated value can be interpreted into a common index of mortality. The estimated statistics value will refer to different dates. Therefore, this predictable value can be used to comprehend the wide trend in mortality over time. The objective of this research is to estimate trends of under-five child mortality using 2000; 2005 and 2011 Ethiopian Demographic and Health Surveys.
Materials and methods
The Ethiopian Demographic and Health Surveys (EDHS) were conducted in 2000; 2005 and 2011 in Ethiopia. These are cross-sectional surveys which are conducted every five years and administered at the household level. These surveys were used in the current paper. The survey consists of 540 (2000 and 2005) and 624 (2011) selected enumeration areas. Complete household listing was done in each of selected EAs. The 2000, 2005 and 2011 EDHS sample was planned to deliver evaluations for the health and demographic factors of concern for Ethiopia for 11 geographical areas classified by urban and rural areas [6] [7] [8] .
Data required for the analysis is number of women classified into five-year age groups, period of marriage, number of alive children within the five-year age group, number of children born alive that have died before or at the time of the survey within the five-year age group, and number of births before the survey within the fiveyear age group. To perform the analysis, there are important assumptions to consider. These assumptions are population age trends of fertility and under-five mortality and are sufficiently denoted by the model trend used in developing the technique. In any time period, death of children does not differ by five-year group of mothers; the relationship between mortality risks of children and survival of mothers in the population indicates that no correlation exists. Therefore, this sufficiently shows the appropriately defined cohort outlines of childbirth. The first step for the analysis is to calculate the proportion of children deceased for all five-year groups of women. This can be obtained by dividing the number of children deceased by the number of children ever born. The mean numbers of children ever born to women in all five-year groups can be calculated for all five-year groups of women. This value can be calculated by dividing the reported number of children born by the number of women in the group 13 .
Selecting the life table family model is important. To translate the proportion dead from a standard , into a common index such as Under-five mortality rate (U5MR) the age pattern of a child is used. The appropriate model can be obtained based on the idea of the family birth history (FBH) by plotting estimates of against those of 1q0. Based on the graph, a model from Coale-Demeny and United Nations model life tables can be selected. But this choice depends on the availability of appropriate FBH estimates. For such cases, the choice of a model can be on the base of child mortality trend in an adjacent population. In most of the cases, the appropriate fit of the data to any model might not be found. For such cases, the model that appropriately defines the range of observations available must be selected 14, 15 . The age-specific fertility can be estimated using United Nations model life tables for developing countries. This value can be estimated from age-specific fertility rates 5f x as follows:
In the numerator (x+2) denotes the mid-point of the age group x to x+5 at the time of the occurrence of births. This assumes that age-specific fertility rates are obtained from births in the year before the survey grouped by age of woman at the time of the survey 11 . After identifying the model life [16] [17] [18] . The percentage dead of total children ever born by women of exact age x, PD(x), can be defined as birth-weighted average of cohort probabilities of dying. It is given by
In the equation, f(y) represents the fertility rate at age y, x-y q c o the probability of dying by age (x-y) for the cohort born (x-y) years earlier, the earliest age of childbearing. Proportions deceased for five-year age is obtained by averaging point PD. The estimate is weighted for expected population distributions. Moreover, it is expected that the population can be considered as unchanging, with a growth rate appropriate for the demographic parameters 11 . The time reference for each can be estimated can be estimated using parameters can be estimated using parameters for model life Table 1 
: Children ever born (CEB), children surviving and proportion dead (PD) for EDHS 2000, 2005 and 2011
The proportion dead (PD) of children ever born , is given by . As the table indicates, for 2000, 2005 and 2011 the children ever born and children surviving increases as age increases. For the analysis, it is important to calculate the average numbers of children ever born to women in each five-year group . This average value is obtained by dividing number of total children by the number of women in the age group, i.e;
. Based on the result from Table 2 , it is possible to calculate parity. Parity is the number of times a female has given birth (multiple births as one birth) and includes still births. The parity ratio can be calculated for each age group. For example, for age group 20 -24, the estimate is given by and the rest are calculated likewise. The parity ratio for all age groups for 2000, 2005 and 2011 is displayed in Table 2 . In the analysis, estimation of the time reference t(x) for each estimated is important. This value can be obtained using equation 3. Based on Table 4 , the estimated under-five and under-one mortality over time for 2000, 2005 and 2011 EDHS can be represented using graphs. These graphs are presented in Figures 1-3 . 
Age
shows an increase up to 2000. The apparent increase in child mortality at the end of 1990s is to be overlooked owing to the possible overestimation of mortality estimated from very young mothers. 2011 EDHS. The result shows a decreasing tendency in under-five mortality over time.
Discussion
For any data generated, it is important to check for its quality. The collected data have to be checked for the quality of the data. Even though the data have been collected carefully, data sets may have errors. These errors can be as a result of many sources; for instance an interviewer error, sampling error, data entry or editing errors, etc. The threats for children of women aged [15] [16] [17] [18] [19] and the indirect estimate of child mortality constructed on children ever born (CEB) and children dead (CD) for this age group are repeatedly high. But sometimes the population average is also high. There are similar patterns to a minor degree for the children of mothers aged 20-24. Therefore, to check the validity of a data, it is important to check first birth information. This is because first births are recognised to be at higher threat of dying than higher-order births. Similarly, the children born to younger women contain an above-average percentage of first births. The other important factor is women having children at young ages and socio-economic factors. To check validity, it is important to check whether women having children at young ages come from below-average socio-economic groups. Because of this the children will be exposed to above-average mortality risks 20 .
When interpreting the results, it is essential to study two characteristics. The first characteristic is that there is no evidence about specific dates or ages in the basic data. Here, for the number of total children by women, the time point is births which happened at some point between first birth and age at the time of the survey. Similarly, evidence on children that have died is very limited. Because age ranges can be determined by the time of distributions for births it is difficult to draw decisions about the short-term situation of child mortality. Therefore, results for two women of the same age reporting the same numbers of total children born and died could show dissimilar mortality situations. Therefore, using summary birth history gives a suggestion of an average past tendency. On the other hand, information is given only for surviving women who were still living during the survey. The survey did not include information for dead women before the survey took place. This creates respondent selection bias. Therefore, this analysis does not include the mortality situation of children born whose mothers died before the survey. But, if information for these children is included in the survey, then it will be possible to capture the full tendency of child mortality because these children have higher mortality than those born to mothers who do still live. Therefore, from the result it is possible to see that certain positive correlation between mother and child survival is almost certain in any population. This study shows the trends of under-five mortality in Ethiopia. The next step is to investigate other factors which affect the under-five mortality. For this purpose, different statistical models, such as Bayesian methods, and generalized mixed models which incorporate random effects, will be employed.
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